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DETAILED ACTION 
Claim Objections 

1 . Claim 4 is objected to because of the following informalities: in line 2, "amean" 
should be changed to - a mean --. Appropriate correction is required. 

2. Claim 5 is objected to because of the following informalities: in line 2, 
"medianof should be changed to median of-. Appropriate correction is required. 

3. Claim 6 is objected to because of the following informalities: in line 2, 
"ahistogram" should be changed to - a histogram -. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1,3, 4-5 and 10-12 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Peeters et al. U.S. Patent 6,628,738 B1. 
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Regarding claim 1 , Peeters et al. invention is directed to a multi-carrier 
transmission system, wherein a clock timing error is calculated at the receiver's side and 
used for synchronization between a transmitting modem and a receiving modem (RX1). 

In column 5 lines 5-45, referring to FIG. 1, a received signal is inputted to a skip 
and duplicate device S/D. An output of the skip and duplicate device S/D is connected 
to an input of the serial-to-parallel converter S/P and the outputs of this serial-to-parallel 
converter S/P are coupled to respective inputs of the fast Fourier Transformer FFT. 

In column 6 lines 30-67, Peeters et al. further discloses that each signal at an 
output terminal of the Fourier transformer FFT represents a modulated carrier and can 
be seen as a vector point in a two-dimensional vector plane wherein the modulation 
constellation represents a set of points. The amplitude and phase that can be 
associated to this vector point in the two-dimensional vector plane correspond to the 
amplitude and phase of the modulated carrier at the output of the fast Fourier 
transformer FFT. The rotation device ROTOR, coupled to the fast Fourier transformer 
FFT, has the task to compensate for differences between the clocks in the transmitting 
modem, not drawn in the figure, and receiving modem RX1 . 

Further, in column 7 lines 10-35, the phase detection unit PHASE measures the 
phase of the signals at the output of the fast Fourier transformer FFT, it has to be noted 
that an alternative implementation of the phase detection unit PHASE may determine 
the difference between a received vector and an expected vector (determined by the 
closest constellation point in the constellation diagram) and can approximate the phase 
errors. 
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Finally, the clock timing error is calculated and output through FIL, see FIG. 1. 

Regarding claim 3, as recited in claim 1 rejection, an alternative implementation 
of the phase detection unit PHASE may determine the difference between a received 
vector and an expected vector (determined by the closest constellation point in the 
constellation diagram) and can approximate the phase errors. The phase difference 
between a received vector and an expected vector (determined by the closest 
constellation point in the constellation diagram) is always within the range of 0 to 2 pi. 

Regarding claims 4-5, the clock timing error is calculated from a plurality of pilot 
carriers and normalized; see column 7 lines 30-55 and FIG. 1. 

Regarding claim 10, claim is rejected on the same ground as for claim 1 because 
of similar scope. Peeters et al. does not show demodulation module in the FIGs. 
However, a demodulation module is inherently included for demodulating frequency 
domain digital signal. 

Regarding claims 11-12, claim is rejected on the same ground as for claims 4-5 
because of similar scope. 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Peeters et al. U.S. Patent 6,628,738 B1 in view of Belotserkovsky et al. U.S. Patent 
6,628,735 B1. 

Regarding claim 2, Peeters et al. does not show the step of removing cyclic 
prefix from between contiguous symbols as set forth in the application claim. 

Belotserkovsky et al. discusses in another US Patent that in OFDM system, the 
cyclic prefix is generally just a repetition of part of the symbol. This cyclic prefix is 
typically longer than the OFDM channel impulse response and, therefore, acts to 
prevent inter-symbol interference (ISI) between consecutive symbols; see column 4 
lines 1-10. Belotserkovsky et al. further discloses the step of removing athe cyclic 
prefixes from the OFDM signal before computing the discrete Fourier transform (DFT). 

Peeters et al. and Belotserkovsky et al. teaches in the same field of endeavor. As 
known in the art, cyclic prefixes are added to prevent inter-symbol interference (ISI) 
between consecutive symbols through channel and are removed at the receiving side. 
Therefore, it would have been obvious for one of ordinary skill in the art at the time the 
invention was made that Peeters et al. teachings can be modified to further include the 
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step of removing prefixes between consecutive symbols as discussed in Belotserkovsky 
et al. inventon. 

6. Claims 6 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Peeters et al. U.S. Patent 6,628,738 B1 in view of Ramasubramanian et al. U.S. 
Patent 7,133,474 B2. 

Regarding claim 6, Peeters et al. does not teach utilizing a histogram as set forth 
in the application claim. 

Ramasubramanian et al. teaches a timing recovery method for an OFDM system 
in another US Patent. Ramasubramanian et al. FIG. 8 shows a histogram for analyzing 
a timing estimate. Peeters et al. and Ramasubramanian et al. teach in the same field of 
endeavor. Furthermore, in column 8 lines 60-65, Peeters et al. estimates the clock 
timing difference from observations of the fast Fourier transform. Because histogram 
analysis would give a much more accurate representation of the timing error estimate of 
a plurality of pilot carriers, one of one of ordinary skill in the art at the time the invention 
was made would have been motivated to modify Peeters et al. teachings to implement 
the histogram analysis as discussed in Ramasubramanian et al. invention. 

Regarding claim 13, claim is rejected on the same ground as for claim 6 because 
of similar scope. 
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7. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Peeters et al. U.S. Patent 6,628,738 B1 in view of Van Acker et al. U.S. Patent 
6,744,821 B1. 

Regarding claim 14, Peeters et al. does not teach the serial-to-parallel converter 
capable of removing a prefix from between symbols. 

Van Acker et al. discusses a multicarrier receiver as shown in FIG. 1 including a 
serial to parallel converter S/P with cyclic prefix extractor CE EXTRACT. Using the 
same argument and motivation as recited in claim 2 rejection, one of one of ordinary 
skill in the art at the time the invention was made would have been motivated to modify 
Peeters et al. serial to parallel S/P to implement serial to parallel converter S/P with 
cyclic prefix extractor CE EXTRACT as discussed in Van Acker et al. invention. 

Allowable Subject Matter 

8T. Claims 7-9 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 



Application/Control Number: 10/604,614 



Page 8 



Art Unit: 2611 

Ginesi et al. U.S. Patent 6,456,654 B1 discloses "Frame Alignment And Time 
Domain Equalization For Communications Systems Using Multicarrier Modulation. 

10. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Khanh Tran whose telephone number is 571-272- 
3007. The examiner can normally be reached on Monday - Friday from 08:00 AM - 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 



you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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